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METHODS USED IN COLLECTION OF ENTRAINMENT AND IMPINGEMENT DATA FROM 
THE WALTER C. BECKJORD AND MIAMI FORT GENERATING STATIONS 

ENTRAINMENT 

S a m p l e s  w e r e  t a k e n  from a tap i n t o  t h e  c i rculat ing w a t e r l i n e  b e f o r e  i t  

e n t e r e d  the condenser  water  box. A pipe directed water f r o m  t h i s  tap i x t o  a 

500-micron net (Wildco #30-50-500(N) w i t h  4 9 N  Wildco bucket) suspended in a 

55-gallon drum. The d r u m  was fitted w i t h  a n  overflow a t  the  top and a v a l v e d  

d r a i n  a t  t h e  bottom. Sample volumes w e r e  calculated from t h e  t i m e  d u r a t i o n  

of t h e  s a m p l e  (Ts),the time r e q u i r e d  t o  f i l l  t h e  drum to overflow (T'
d 

) and 

volume of drum to o v e r f l o w  (V,) : 

Sample volume = Ts va- X  
Td 

Samples w e r e  c o l l e c t e d  for  12-hour per iods .  A t  1800 hours of the  day 

prior to  s a m p l e  c o l l e c t i o n ,  p lan t  p e r s o n n e l  t u r n e d  on the s a m p l i n g  a p p a r a t u s .  

A t  0600 hours the f o l l o w i n g  day, Dames & Moore personnel  arrived, washed t h e  

c o n t e n t s  of t he  ne t  i n t o  a bot t le  and reset t h e  sampling apparatus. Dames & 

Moore personnel then r e t u r n e d  a t  1800 h o u r s  of the  same d a y ,  c o l l e c t e d  t h e  

second sample a n d  t u r n e d  off the sampling a p p a r a t u s ;  t h u s ,  two 12-hour samples 

cove r ing  a 24-hour p e r i o d  were t aken .  

Samples w e r e  p r e s e r v e d  i n  5-10 p e r c e n t  formalin; i f  a great  deal of debris  

was p r e s e n t ,  'rose benga l  dye was added t o  a i d  i n  s o r t i n g .  S a m p l e s  were picked 

on B w h i t e  e n a m e l  pan a f t e r  washing and then  i d e n t i f i e d  to l o w e s t  p o s s i b l e  t a x o n  

under a Musth f Lomb d i s s e c t i n g  scope. Refe rences  used i n  i d e n t i f i c a t i o n s  a r z  

l i s t e d  i n  the Reference section. 

problems were encountered i n  sampling a t  Miami Fort. Several t i m e s  

i n  the sample l i n e  became clogged with debris and s m a l l  clams. T h i s  

reduced water f l o w  to a tr ickle ,  m a k i n g  sample volume c a l c u l a t i o n s  u n r e l i a b l e ,  

and p r e s u m a b l y  f i l t e r i n g  ou t  some l a r v a l  f i s h .  

~ ~ ~ N ~ ~ N T 


A t  Beckjord g e n e r a t i n g  s t a t i o n ,  t w o  s lu iceways  drain t h e  debr i s  w a s h e d  

f r o m  an intake's t r a v e l i n g  screens - For impingement sample c o l l e c t i o n ,  a 

c o n s t r u c t e d  by p l a n t  p e r s o n n e l  was placed i n t o  each  s lu iceway.  Each 

vice  c o n s i s t e d  of a s o l i d  plate which deflected water and debris t o  f l o w  



Over hor izon- tza l ly  l a id  w i r e  mesh. The water f i l t e r e d  through t he  mesh leaving 

debris f r o m  screen washings lying o n  it. These dev ices  measured 72-1/2 i n c h 2 s  

long  by 17-3/8 inches w i d e  with diamond-shaped mesh w i t h  d imens ions  of 1 / 4 - i ~ c h  

by 7/8-inch. 

A t  Miami F o r t  Generating S t a t i o n ,  one in t ake  s t r u c t u r e  services t h e  e n t i r e  

s t a t i o n .  TWO l i n e s  of t r a v e l i n g  i n t a k e  screens  p a r a l l e l  the r ive r  and each 

l i n e  of S c r e e n s  i s  d r a i n e d  by i t s  own sluiceway. For impingement samples ,  

fou r  2-foot b y  2-foot s c r e e n s  of 3 /8- inch  w i r e  mesh were l a id  i n  the  downstream 

end of each sluiceway. A plate w a s  used t o  d e f l e c t  water f l o w i n g  down t he  

s l u i c e  UP over these s a m p l i n g  screens. The water t h e n  filtered through t h e  

mesh and t h e  debris was retained on the  sample sc reens .  

I d e a l l y 8  at each p l a n t ,  1 2  hours prior t o  impingement San’ipling, t h e  i n t a k e  

s c r e e n s  w e r e  thoroughly washed and t h e n  he ld  u n t i l  sampling w a s  t o  be done. 

men D a m e s  & Moore personnel  a r r i v e d ,  t h e  sampling devices w e r e  placed i n  the  

s lu i ceways  and  the  i n t a k e  screens ro t a t ed  and washed for  30 t o  35 minu tes  (one 

complete r o t a t i o n  of the traveling s c r e e n s ) .  The debris  w a s  t h e n  removed from 

t h e  sampling screens. 

weighed and measured in the field. 

i n  t h e  f i e ld ,  specimens were p l a c e d  i n  5-10 p e r c e n t  formalin,  brought back t o  

The f i sh  w e r e  removed from t h e  d e b r i s  and then i d e n t i f i e d ,  

If  c e r t a i n  i d e n t i f i c a t i o n  was  not poss ib le  

the l a b p a t o r y ,  and i d e n t i f i e d  u s i n g  keys l i s t e d  i n  the Refe rence  s e c t i o n .  

D u r i n g  times of r a i n  and h i g h  w a t e r ,  p a r t i c u l a r l y  in  s p r i n g  and a u t u m n ,  

sampling d i d  n o t  always proceed a c c o r d i n g  t o  plan.  A t  t h e s e  t imes,  d u e  t o  

the great amount of d e b r i s  i n  t h e  r iver ,  p l a n t  personnel could not hold t h e  

screens for 1 2  hours wi thout  i m p a i r i n g  p l a n t  operat ion.  I n  t h e s e  s i t u a t i o n s ,  

a r r a n g e m e n t s  were made t o  hold t h e  s c r e e n s  f o r  less  than 1 2  h o u r s  and numbers 

of fish impinged d m i n g  a 12-hour per iod  w e r e  ex t rapola ted  f r o m  the r e d u c e d  

sampling t ime

d y ,  s , ,  1969. How t o  Know the F r e s h w a t e r  F i shes ,  Second Ed i t ion .  Wm. C. Brown 
company Publ ishers .  Dubuque, I o w a .  286 pp. 

~sgue,J.J.~ Jr., R. W a l l u s ,  and L.K. Kay, 1976. P re l imina ry  Guide t o  the 
f & e n t i fi c a t i o n  of Larval F i s h e s  i n  t h e  Tennessee R i v e r  - Tennessee Valley 
Att thor i tY.  N o r r i s ,  Tennessee. 67 pp. 

_-
A.J. , and R . L .  Moran, 1 9 7 4 .  Manual f o r  t h e  I d e n t i f i c a t i o n  of Early~~~~~~~, 

l[getveloPmen~lStages of F i s h e s  of t h e  Potomac River E s t u a r y .  Env i ronmcnks l  
-n Marietta Corporat ion.  B a l t i m o r e ,  Maryland. 1 



~'.c*.%-.t++21;q~,.. Mansueti ,  A . J .  I and J.D. Hardy, Jr., 1967.  Development of F i s h e s  of the 
Lb,-+v$ ?-

C h e s a p e a k e  Bay Reg ion ,  an A t l a s  of Egg, La rva l ,  and J u v e n i l e  Stages, 
L j .  , 
&$$p p a r t  I .  . N a t u r a l  Resources  I n s t i t u t e ,  U n i v e r s i t y  of Maryland - 202 pp . - 

~ .. . , .  
May, E.B., and C.R. Gasaway, 1967. A P r e l i m i n a r y  Key t o  t h e  I d e n t i f i c a t i o n  

of Larval Fishes of Oklahoma w i t h  P a r t i c u l a r  Reference t o  C a n t o n  Reservoir, 
Including a S e l e c t e d  Bibl iography,  Oklahoma F i s h e r y  Research Labora to ry .  
Norman, Oklahoma. 1 9  pp. 

P f l i e g e r ,  W . L .  , 1975. The Fishes  of M i s s o u r i .  Missouri Depar tment  of 
conserva t ion .  343 pp. 

".. 



MONTHLY IMPINGEMENT SUMMARY FOR OCTOBER 
M I A M I  FORT GENERATING STATION 

G I Z Z A R D  SHAD 661 7 8  - 3 3,623 50.2 41 73 150 3 4 8  

FRESHWATER DRUM 119 14 .1 2,538 35.1 32 8 9  205 5 2  

E M E R A L D  S H I N E R  12 1 . 4  6 1  0.8 60 6 7  a 4  5 

S K I P J A C K  H E R R I N G  44 5 . 2  274 3.8 75 83 1 0 4  18 

W H I T E  B A S S  6 0 . 7  78 1.1 7 7  1 

C A R P  2 0.2 650 9.0 21 2 1 



MONTHLY IMPINGEMENT SUMMARY FOR NOVEMBER 
M I A M I  FORT GENERATING STATION 

G I Z Z A R D  S H A D  921 94.4 7,823 9 1 . 2  3 9  7 9  197 7 0 5  


F R E S H W A T E R  D R U M  4 1  4.2 3 5 6  4 .2  3 4  7 6  100 29 


SAUGER 2 0 . 2  15 0.2 85 9 4  102 2 


BLACK C R A P P  I E 1 0.1 4 0.0 5 6 1  1 


B L U E G  ILL 2 0 . 2  4 0.0 5 47 49 50 2 


E M E R A L D  S H I N E R  1 0.1 10 0.1 90 1 


WHITE CRAPPIE 4 0.4 4 0.0 5 4 4  5 2  5 4  3 


P A D D L E F I S H  4 0 . 4  359 4 . 2  3 1 2  3 2 1  332 3 


NUMBER QF D A Y S  SAMPLED DURING THIS' MONTH WAS 2. 



MONTHLY I M P I N G E M E N T  SUMMARY FOR DECEMBER 
MIAMI FORT GENERATING STATION 

G I Z Z A R D  S H A D  5 0 0  7 6 . 7  1 4 , 4 2 1  60 .1  97 1 5 9  200 2 8 9  

F R E S H W A T E R  D R U M  113 1 7 . 3  2 , 1 5 8  9.0 91 124 2 2 3  9 1  

EMERALD S HIN E R  3 0 . 5  31 0 . 1  - 101  - 1 

S K I P J A C K  H E R R I N G  3 0 . 5  86  0 . 4  - 1 4 5  - 1 

R I V E R  C A R P S U C K E R  3 0 . 5  1 ,995  8.3 3 5 2  366  3 9 2  3 


C A R P  1 0 . 2  6 5 2  2 . 7  - 3 9 0  - 1 


- -
MOONEYE 1 0 . 2  24  0.1 147  1 


W H I T E  B A S S  2 8  4 . 3  4,634 19.3 127 191 3 3 2  1 6  


T O T A L S  6 5 2  1 0 0 . 2  2 4 , 0 0 1  1 0 0 . 0  403 


ER OF D A Y S  SAMPLED DURING T H I S  MONTH WAS i - i / z .  
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MONTHLY IMPINGEMENT SUMMARY FOR JANUARY 1978 
MIAMI FORT GENERATING STATION 

COMMON TOTAL P E R C E N T  T O T A L  PERCENT LENGTH ( M M )  
NAME NUMBER BY W E I G H T  BY M I N  MEAN MAX 'N' 

NUMBER ( G M S )  WEIGHT 

G I Z Z A R D  SHAD 6 , 9 6 3  8 3 . 0 7  158,593 52.84 102 143 291 2,490 

FRESHWATER D R U M  1 . 1 8 1  14.09 7 6 , 9 8 5  25.65 a 5  162 370 3 1 5  

EMERALD S H I N E R  5 0 . 0 6  3 1  0.01 86 96 105 2 

CARPSUCKER 5 5  0 . 6 6  42,439 14.14 1 0 9  3 4 3  463 16 

SKIPJACK HERRING 2 0.02 3 1  0.01 - 1 1 4  - i 

CHANNEL CATF I SH 1 1  0.13 2 9 8  0.10 90 128 220 4 

P A D D L E F I S H  26 0 . 3  1 3,919 1.31 261 3 9 4  478 0 

SAUGER 47 0 . 5 6  3 , 2 8 0  1.09 ' 147 2 1 0  2 4 0  12 

WHITE B A S S  7 7  0.92 1 0 , 1 0 2  3.37 102 194 345 24 

BLUEGILL 3 0.04 144 0.05 - 140 	 

-SMALLMOUTH BUFFALO 6 0 . 0 7  1,608 0.54 - 2 6 6  1 

CARP 6 0 . 0 7  2,712 0.90 - 2 9 6  - 2 



TABLE $1 

MONTHLY IMPINGEMENT SUMMARY FOR FEBRUARY 1978 


M I A M I  FORT G E N E R A T I N G  STATION 


COMMON T O T A L  P E R C E N T  T O T A L  PERCENT L E N G T H  ( M M )  


NAME NUMBER BY W E I G H T  BY M I N  MEAN MAX 'N' 


G I Z Z A R D  SHAD 

F R E S H W A T E R  DRUM 

QUILLBACK C A R P S U C K E R  

SAUGER 

WHITE BASS 

CARP 

S I L V E R  CHUB 

C H A N N E L  C A T F  I SH 

R I VER CARPSUCKER 

REDHORSE 

G O L D E Y E  

N U M B E R  (GMS 1 WEIGHT 

48 7.9 1,416 1.0 150 153 155 2 

198 32. 7 15,186 10.7 98 137 301 27 

108 17-8 90,024 63.2 135 3 7 3  491 9 

144 2 3 - 8 12,090 8.5 154 2 2 4  333 1 5  

4 8  7.9 3,792 2.7 141 2 0 3  226 5 

-6 1 - 0 3 0 0  0.2 147 - 1 

18 3 - 0  156 0.1 R 7  1 0 2  132 3 

12 2.0 10,944 7.7 1 1 1  2 9 2  4 7 3  2 


1 2  2.0 6.882 4.8 217 3 2 5  432 2 


6 1.0 1,512 1 . 1  - 2 6 0  - 1 

-6 1 - 0  180 0.1 157 - 1 



TABLELb) 

MONTHLY I M P I N G E M E N T  S U M M A R Y  FOR MARCH 1978. 
MIAMI FORT G E N E R A T I N G  S T A T I O N  

COMMON T O T A L  P E R C E N T  TOTAL PERCENT LENGTH ( M M )  
NAME NUMBER BY WEIGHT BY M I N  M E A N  MAX ‘ N ’  

N U M B E R  ( G M S  1 WEIGHT 

G I Z Z A R D  SHAD 1 0.4 37 0.1 - 156 - 1 

S K I P J A C K  H E R R I N G  9 3.7 172 0.4 122 133 164 8 

FRESHWATER DRUM 137 5 6 . 8  13,037 30.1 87 182 465 1 1 1  

Q U I L L B A C K  C A R P S U C K E R  2 7  1 1 . 2  20,931 4 8 . 3  152 3 6 4  586 24 

SMALLMOUTH B U F F A L O  3 1.2 148 0.3 128 157 186 2 

SHORTHEAD REDHORSE 5 2.1 1 ,140 2.6 152 2 6 8  312 4 

GOLDEN R E D H O R S E  2 0 . 8  512 1.2 201 2 5 5  308 2 

CARP 2 0 . 8  127 0.3 135 153 170 2 

CHANNEL C A T F I S H  7 2.9 661 1.5 7 9  2 1 0  2 8 2  5 

FLATHEAD C A T F  I SH 2 0. 8 1,064 2.5 - 4 1 5  - 1 

P A D D L E F I S H  6 2 . 5  7 9 0  1 . 8  361 4 2 0  531 4 

MOONEYE 1 0.4 178 0.4 - 2 5 2  - 1 

SAUGER 28 1 1 . 6  2,459 5.7 133 205 410 2 h  

W H I T E  BASS 1 1  4. 6 2 ,038 4.7 130 200 342 9 

T O T A L S  241 99.8 43,294 99.9 198 

NUMBER OF D A Y S  SAMPLED DURING T H I S  M O N T H  WAS 1 - THE S E C O N D  S A M P L I N G  WAS 

N O T  A C C O M P L I S H E D  DUF T O  BROKEN E Q U I P M E N T .  FOR T H I S  R E A S O N ,  1 D A Y  OF 
I-

. S A M P L I N G  WAS DONE I N  A P R I L .  



--- -------------------- 
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MONTHLY IMPINGEMENT SUMMARY FOR APRIL 1978 
M I A M I  FORT GENERATING STATION 

COMMON T O T A L  P E R C E N T  T O T A L  PERCENT L E N G T H  ( M M )  
NAME NUMBER BY W E I G H T  BY M I N  MEAN MAX ' N '  

NUM 6ER (GMS 1 WEIGHT 

----------c----------------- -_____ -_____----__-
F R E S H W A T E R  DRUM 92 58.60 5,184 20.24 92 '166 3 3 2  92 

-L O N G N O S E  GAR 1 0.64 116 0.45 401 - 1 

B L A C K  B U L L H E A D  1 0.64 22 0.09 - 1 1 7  - 1 

Q U I L L B A C K  C A R P S U C K E R  21 13.38 16,478 64.32 '112 3 5 8  571 21 

SAUGER 15 9 . 5 5  742 2.90 127 186 260 15 

L O G P E R C H  1 0.64 9 0.04 98 - 1 

P A D D L E F I S H  1 0.64 104 0.41 400 - 1 

C H A N N E L  C A T F  I S H  1 0.64 1 1  0.04 - 1 1 3  - 1 

B L U E G I L L  1 0.64 9 0 . 0 4  - 9 2  - 1 

E M E R A L D  SHINER 7 4.46 60 0.23 74 1 0 4  120 7 

MOONEYE 10 6.37 176 0.69 125 135 143 10 

C O L D E YE 1 0.64 27 0.11 - 145 - 1 

W H I T E  BASS 2 1.27 283 1.10 199 204 209 2 

H I C H F I N  C A R P S U C K E R  2 1.27 1,589 6.20 290 3 7 2  454 2 

RIVER C A R P S U C K E R  1 0.64 007 3.15 .- 422 - 1 

-

NUMBER OF B A Y S  S A M P L E D  D U R I N G  THIS MONTH WAS 1 


